Abstract. Based on the first question of problem B in the National Undergraduate Mathematical Modeling Contest of the Higher Education Cup in 2015, this model would quantify some relevant indexes to analyze the degree of supply and demand for taxicab resources.
Introduction
The taxi-taking software has emerged in taxi industry in such a era of Internet+, however, it still remains unknown what effects on earth it would act upon taxi drivers and the difficulties in taking taxis for the whole society. Our model is mainly to analyze the degree of supply and demand of taxicab resources and the effect degree of the subsidy scheme launched by software companies.
The Neural Network model based on Time Sequence
Problem analysis. the comprehension about the view of time and space: the time is the different period within one day, and the space is the different districts(commercial district, residential area, industrial area,etc.) in one city. And the problem should be working out the demand for taxicabs from a view of time and space in certain district, and measuring the allocation degree of demand and supply with the ratio of demand quantity and supply quantity.
The selected indexes could be proved to be relevant to the demand for taxis through the SPSS relativity analysis. The main indexes that influence the demand quantity in Nanchang city [1] could be figured out by principal component analysis. And the indexes of the relevant principal component data could be worked out through the time sequence model, and eventually, the demand for taxis during 2009~2015 would be predicted by the Neural Network. And then we take the time and space 3rd International Conference on Machinery, Materials and Information Technology Applications (ICMMITA 2015) into consideration. Due to the assumption that the population proportion of different districts in a city remain unchanged[2] while the demand quantity in this district and its population proportion are in direct proportion, the demand for taxis in different districts could be worked out, which is the demonstration of the space view. Because of the assumption that the proportion of pedestrians in different periods remains unchanged [3] , the demand in different periods could be worked out, which is the demonstration of the time view. The final data in the period and space during 2009~2015 would be chosen as a model to explain. The maintenance ratio of taxis and taxis' attendance should be taken into consideration, so the formula should be rectified: adding the attendance index. To estimate the allocation degree of supply and demand should be based on the ratio of the demand quantity in certain place or certain period and the actual supply quantity in that place or that period.
Model establishment.①the data related to the demand for taxis in different cities with the means of SPSS Relativity Analysis would be shown in the following Table 1 . The relativity is analyzed through SPSS Relativity Analysis. To analyze each index data with SPSS software and find out the Relativity Matrix. The Formula of the pearson relativity coefficient is: If the contribution rate of the analyzed component rises to 80%, it would be the principal component which could replace all the other components.
③Time Sequence Model Due to the assumption of different upper limits of each index, we adopt the cubic exponential smoothing method of Time Sequence to predict the parameters of the principal components during 2009~2015.
④Neural Network On account of the high precision of Neural Network, it is wise to adopt BP Neural Network algorithm to figure out the demand for taxicabs during 2009~2015.
The condition,the parameter 0   in the activation function ) exp( 1
should be satisfied so as to control the slope. The input signal is the main indicator through principal component analysis, and the output signal is the demand for taxicabs in this city.
⑤Provided that the population proportion remains unchanged, and the population proportion in residential, commercial, and industrial districts is respectively 50%, 5%, 10%, the demand for ; "S" stands for the actual amount of taxicabs the city owned, and  should be 80%, then the degree of supply and demand could be estimated on the ground of the passenger load factor. G D   It is a best allocation degree for  to float in the vicinity of 0.7. If it ranges within 60-75%, it is a demonstration that the difficulty in taking taxis is not severe, and if it is below 60%, it indicates that the difficulty in taking taxis doesn't exist and the the supply quantity of taxis exceeds the demand quantity. If it is above 75%, that means the problem of taking taxis is quite severe.
Model Solution.
①SPSS Relativity Analysis The demand for taxicabs in different periods. We just take the data during 2009~2015 as an example, the demand for taxicabs based on time-space view is: ⑥The supply quantity in each district and each period could be calculated out with the help of specific observation instruments, and the computational Formula could be derived from the Formula 9, therefore, we could estimate the specific allocation degree of the demand and supply of taxicabs in different periods and different districts and the exact severity of the problem of taking taxis in society.
Summary
According to the SPSS Relativity Analysis, the correlation coefficients of different indexes are below 0.5, and all the selected indexes are related to the demand for taxicabs. It could be learned from Principal Component Analysis that the cumulative contribution rate of urban population and the mileage of urban operation road amounts to over 80% with the downtown and the operation mileage taken as the principal components. The index data is predicted by Time Sequence. Based on the Neural Network, the demand for taxicabs could be figured out from the data of two major principal components during 2009~2015. The actual value of Neural Network is identical with the predictive value, namely, the actual demand could be estimated accurately according to the demand for taxicabs worked out with Neural Network. The time-space view is indicated from the different districts and different periods in one city, and the specific value of in specific periods and districts is correspondingly worked out with the help of population proportion, when it is 70%, that means balance between supply and demand. When it is within 60-75%, that means the problem of taking taxicabs is not severe.
